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Abstract. Due to the increasing market turbulence, companies, organizations 
and individuals need to tune their actuation forms so that they can prevail. It is 
particularly essential to create alliances and partnerships for collaborative 
problem solving when responding to new businesses or collaborative 
opportunities. In all types of alliances it is necessary to establish agreements 
that represent the rights and duties of all involved parts in a given collaboration 
opportunity. Therefore, it is important to deeply understand the structures and 
requirements of these alliances, i.e. what kind of members does the alliance 
have, what kind of protocols may be implied, how conflicts may possibly be 
resolved, etc. Moreover to these requirements, also the required support tools 
and mechanisms have to be identified. For that, this paper presents a research 
work that is being carried in the negotiation and contracting field, in order to 
promote agility in collaborative networks.  
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1   Introduction 

Due to the persistent market instability it is increasingly mandatory that companies 
and organizations increase their agility and promptly react and respond to business or 
collaboration opportunities that occur. Occasionally, they might not be able to react 
and respond by themselves, and consequently, have to collaborate with their peers. 
For that, the topic of collaborative networks (CNs) appears significantly promising. If 
the enterprises or the organizations share a common interoperable infrastructure, 
common operating principles, common cooperation agreements, and a base of trust 
among them, then their ability to rapidly form a virtual organization (VO) is increased 
[9]. Nevertheless, to form a VO, besides the important mission of selecting the 
adequate partners with the most suitable competencies to respond to the collaboration 
opportunity (CO) characteristics, it is also of extreme importance to have a robust and 
reliable negotiation mechanism that enables the possible VO partners to negotiate in 
order to achieve a consensus VO agreement during the VO creation process. This VO 
agreement will then be the basis for the governing principles of the VO during its 
operation phase. 
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Furthermore, depending on the different domains or on the different objectives, 
CNs, and specifically, VOs may appear in a variety of forms with a variety of 
behavioral patterns [8]. Thus, it is also important to have into account that each 
environment must be treated accordingly to its context and to its fundamental 
characteristics. This also applies to the negotiation process that will also have to be 
adaptable to each specific case. Therefore, although significant work has already been 
carried out in the area of CNs and in the area of electronic contracting, one gap still 
exists that leaves space for additional research work, that is: 

How can different collaborative environments be characterized in terms of their 
negotiation space, and how can the electronic negotiation process for consortia 
creation be handled to increase agility and reliability? 

2   Contribution to Technological Innovation 

Whenever a business or collaboration opportunity appears, if the interested entities 
are clustered into VO Breeding Environments (VBEs), the chance of acquiring the 
business opportunity is higher. Nevertheless, although the mechanisms and models 
provided by the VBE to its members already facilitate the VO formation, one 
important stage that is specific for each case is the negotiation between possible VO 
partners due to the numerous differences that those partners might have, for example, 
cultural differences. Thus, having into account this background, the motivation of this 
work is on the negotiation process that happens during the VO creation phase, which 
certainly has a relevant impact on the agility and reliability of the process, and can 
ensure the proper functioning of the VO during its operation phase. From this 
negotiation process the main outcome will be the VO consortium agreement that will 
represent the governing rules and principles of the consortium during its operation 
phase and it can include negotiation of rights and duties of all partners involved, but 
also can include for example, some sections on intellectual property rights, partners’ 
benefits and shared risks. 

For this significant topic on collaborative networks, proper technological support 
must be provided. For that, this work contributes with an identification and 
preliminary characterization of technological tools that can be related to the topic and 
for the consolidation of important characteristics of the negotiation process in the 
formation of collaborative consortia. 

3   Related Work 

As mentioned in the previous sections, the most important fields of this work are: the 
collaborative networks, in particular virtual organization creation and its related 
environment; and the negotiation and contracting. Therefore, in the next two 
subsections a brief outline and discussion on these areas is described. 

Virtual Organization Creation and its Related Environment. The Virtual 
Organization (VO) paradigm constitutes one of the first manifestations of the 
collaborative networks. Being the concept developed and applied in several domains 
and areas, many contributions for the characterization and modeling of the paradigm 
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can be found in the literature, as exemplified by [7] and [9]. The main idea behind this 
concept is basically of a temporary consortium of enterprises and/or organizations, 
geographically dispersed, that strategically join their competencies to rapidly respond 
to a business or collaboration opportunity. Typically VOs are supported by computer 
networks [4] [5]. Nevertheless, to enable the rapidness in the VO creation process, it 
is necessary that enough information is available about potential partners and that 
they are ready and prepared to participate in such collaboration. This readiness 
includes the existence of common models and infrastructures that can be achieved if 
the VO creation happens in the context of a VO Breeding Environment (VBE). 
Contrary to the VO that is a temporary collaboration, the VBE is a long-term alliance 
of the member organizations that provides the necessary means for the VO creation 
[3] [9]. Therefore, the VO creation process, that is triggered by a CO during the 
operation phase of a VBE, is well identified and characterized, including its structure, 
requirements, working flow, actors involved, and technological tools that can be used 
for each phase [10]. 

For most of the phases of the VO creation, a negotiation process might be required, 
for example to settle on agreements among possible VO partners. In this context, 
negotiation and agreement establishment appears as a major issue for VO, namely 
during its creation phase, but also potentially in its evolution phase, for example if 
during the VO operation phase a VO partner might need to be added or replaced [6] 
or to resolve some conflicts among network participants, that are inevitable [14].  

Negotiation and Contracting. Negotiation is an interactive communication and 
decision-making process between two or more parties who seek a consensus decision 
and cannot apply unilateral actions to achieve their objectives [19].  

As negotiation processes involve a transversal, multi- and inter-disciplinary 
approach, it is necessary to have a holistic view of the problem, making use of multiple 
methodologies and paying attention to the practical details [12]. So, a negotiation 
process can rely on several mechanisms such as: auctions, game theory, intelligent agent 
mechanisms, etc. [17]. Nevertheless, such process if often conducted by human actors 
that in the last instance are the ones responsible for decision-making. Although some 
works try to insert some automation into the negotiation process [13], this continues to 
be a rather difficult issue. The main obstacle is to produce a context-independent 
solution [2], and thus only partial and very specific solutions and prototypes with 
practical relevance are available, as is for example the case of the eLegal project [20] 
where the main goal was to develop solutions to legal issues related to VOs in the area 
of the civil construction. Nevertheless this framework would be prepared specifically 
for each project. Furthermore, the legal and contractual issues associated to each 
contract/agreement concentrated on the ICT perspective can be found in [21]. 

Focusing on the contract or agreement being established among the partners that 
will form a VO, that is, the internal consortium agreement, its relevance is to establish 
the necessary clauses to regulate the consortium behaviour during the VO operation 
phase. In this way, special attention should be put into e-contracting forms as they can 
capture and describe the rights and duties of all VO partners [18], as well as 
specification of penalties to apply to those that do not satisfy the agreement.  

Computer assisted negotiation and e-contracting is expected to provide a faster and 
cheaper solution than traditional contracting for geographically distributed consortia 
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formation. Several significant characteristics of the e-contracting process can be 
found in [1]. Moreover, an electronic contract can have both a machine readable and 
human readable representation, that is usually required when the contract creation and 
management involves the participation of human beings. 

Moreover, the advances in the negotiation domain stem from the use of 
information systems and communication media to support negotiation processes and 
decisions. Negotiation Support Systems (NSS) are interactive, computer-based tools 
intended to support negotiating parties in reaching agreements. These systems provide 
varying levels of structured communications and decision support; and offer both 
dispute resolution mechanisms (i.e. dealing with infringements of existing contracts) 
as well as contract formation services (i.e., creating new agreements) [19]. 

Progress in this area during the last years has highlighted a number of important 
topics that need to be considered when developing processes and methodologies for 
negotiation and e-contracting, including Contract Models, Ontology, Contract 
Framework, Electronic Institutions, and Digital Signature. 

Procedures for e-contracting and negotiation are also important in relation to the 
ISO 9000 certification as they can ensure clearly defined and repeatable procedures 
within the CN as a whole and not only within the companies that are members of a 
collaborative network [16]. 

However, further research in this area is mandatory due to the evolution on 
technology and new requirements that are constantly challenging the current 
processes. Some of these challenges are related to communication channels, use of 
artificial intelligence methods, intellectual property rights, electronic institutions, etc. 

4   Research Contribution and Innovation  

The rapid formation of VOs to respond to a business opportunity is crucial in order to 
enable organizations and companies to survive in turbulent market conditions. 
Nevertheless various empirical studies still show a very high percentage of failures in 
collaborative consortia. If they succeed it is then an indicator of agility and reliability 
that are two factors that are increasingly more important. It is thus in the VO creation 
process that additional effort has to be done if organizations / companies want to be 
successful. For that, among other factors the consortium negotiation process among 
partners is essential since it is where partners reach agreements and commitments to 
regulate the future collaboration. 

When a VO is created in the context of a VO Breeding Environment (VBE), most of 
these aspects are agreed at the VBE level prior to any consortia formation. On the VOs 
perspective, negotiation mechanisms might be applied in different stages, namely: (i) 
during VO creation either for negotiating with the potential customer, or to negotiate 
an internal VO agreement; or (ii) for VO agreement amendment, meaning that it can be 
used for partners’ inclusion or replacement, and changes of roles. The establishment of 
internal agreements is one of the foremost negotiation needs as they will determine the 
behavior of the networks, and thus represents an issue of special relevance during the 
VO creation process [11]. Table 1 summarizes the main phases of VO creation, 
highlighting the ones that require some negotiation level when a CO is already 
guaranteed. The case when there has to be a quotation process can be found in [11]. 
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Table 1. VO creation phases 

VO creation phase Main focuses  
CO identification and 
characterization Preparatory 

planning 
Rough VO planning 

Who? Where and how? Which patterns of 
collaboration? How to structure the VO? Any 
initial template model? 

Partners search and suggestion 
Who? Where? Which criteria? Which base 
information? Profiles? Decision support? Consortia formation 

 

Detailed VO planning 
Who? Negotiation process? Contracts, rules 
templates? Agreements? 

Contracting 
VO launching 

VO setting up 
Common infrastructure? Governing 
principles? Detailed plans? 

Due to the geographical distribution of potential participants in a VO, various 
attempts have been made to use some form of electronic support to the negotiation 
processes. Nevertheless past experiences demonstrate that the willingness of some 
parties to participate in online negotiations is difficult to achieve [19]. As a first step, 
it is important to ensure to all involved negotiating parties that by the introduction of 
electronic negotiation mechanisms no full automation is aimed but rather some 
computerized assistance. Furthermore, when the electronic negotiation fails, meeting 
face-to-face will still have to be considered as an option. So, in an electronic 
negotiation context, performance improvement includes enhancement of efficiency 
and effectiveness of both the process and the outcome, together with the flexibility of 
human intervention in decisions. Moreover, with the rapid growth of web-based 
services and global trade, there is also some commercial potential for web-based 
Negotiation Support Services (WNSS), as already supported by [19]. 

Negotiation Services. Becoming clear that the negotiation plays an important role in 
the process of the formation of collaborative consortia, it is important to create an 
environment that is the more explicit and traceable as possible.  

To build a system capable of performing such negotiation during VO creation, the 
current work proposes some areas that need to be considered, namely the interaction 
with other systems and the negotiation support modules. In terms of interaction with 
other systems, a robust negotiation process will have to directly interact with the VBE 
information system to have access mainly to the VBE members profile and 
competencies as well as collaboration history. Regarding negotiation support 
modules, the ones identified (so far, more will appear during the accomplishment of 
this research work) are the following: 

• Agreement editor that will enable: agreement templates generation; agreements 
templates instantiation; agreement configuration to current situation/context; 

• Virtual negotiation room (VNR) that is a virtual space (online) where each 
participant will be able to negotiate and/or discuss certain issues/clauses of the 
agreement; and 

• Support for notary services to guarantee on one hand the authenticity and validity of 
the agreements, and on the other hand to provide a safe deposit for documentation. 
The functionality to support auditing and supervision is also foreseen. 
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Fig. 1 illustrates the negotiation modules represented by the described application 
services together with a characterization of a CO and a partner’s search engine. Also 
data bases services have to be considered in the process. Moreover, Fig1. also 
represents the main interactions with the VBE information system and with the 
relevant actors involved (the VBE members that will be the potential VO partners and 
the VO planner). All of the users can have access to negotiation services with correct 
authentication means through their web browsers. 

 

Fig. 1. Negotiation modules and interactions 

Negotiation Model. With regards to the identified modules and interactions, it is 
necessary to reflect on new models of negotiation agreements since many different 
environments and participants might be considered. For that it is important to 
characterize those differences and model them. By doing this, it will be possible to 
instantiate the proper mechanisms for negotiation depending on different contexts. 
Thus, fundamental topics emerge, such as: 

• Identifying network members whose agreement is necessary; 
• Identifying the scope and (legal) jurisdiction of the network; 
• Addressing issues of the network’s legitimacy; 
• Negotiating the ground rules; 
• Discussing administration and allocation of responsibilities; 
• Negotiating the decision rules for closure of an issue; 
• Identifying a system for resolving impasses; and 
• Identifying a decision process for ending the network. 

In Fig. 2 it is then illustrated a negotiation process in VO creation that takes into  
account the previous topics. 
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Fig. 2. Negotiation process in VO creation 

Experiment Case: WizAN. To support some of the previous concepts, an Agreement 
Negotiation Wizard (WizAN) was developed [15]. The assumption is to use the tool 
for the VO creation process to assist in the agreement establishment in the VBE 
context. Also, the tool is aimed at assisting the human users in their decision making; 
therefore, it was designed with computer-assisted functionalities and not as a fully 
automated system. The main outcome of WizAN is then the internal consortium 
agreement summarizing the results of the negotiations / discussions that are 
performed during the VO creation process.  

The full negotiation process is guided by an agreement template composed of a 
number of sections where each one refers to a specific topic to be negotiated. When a 
negotiation topic is created a virtual negotiation room (VNR) is “opened” in the 
system, and it is associated to a specific section of the agreement where a link to the 
topic is kept. Several VNRs might be created to negotiate all the topics that require 
discussion. Once all topics are agreed by the participants, the composite agreement 
can be assembled into a document that represents a compilation or integration of the 
agreements reached on all VNRs. 

The actors involved in the process are therefore: VO planner who is responsible for 
the configuration and creation of the VO; and the VBE members that will act at this 
stage as potential VO partners. To assist the human actors in these processes, WizAN 
includes four main modules, namely: Contract Editor (CE), Virtual Negotiation Room 
(VNR), Support for Agreement Establishment (eNotary), and Assisted Contract 
Elaboration System (ACE). Table 2 illustrates the main functionalities of each of 
these modules. 

Discussion of Results. Although this research is still in its initial stage, the 
preliminary study that led to the tool described in the illustrative case was developed 
in the scope of an European project, ECOLEAD, and positively evaluated in a real  
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Table 2. WizAN’s main functionalities [15] 

Functionality Description 

Contract Editor (CE) 

Users can find the base information regarding the agreements being 
established among the VO partners. Through CE the VO planner is 
able to initiate, conduct, and monitor the VO creation; as it deals 
with the general part of the agreement that is being established. 

Virtual Negotiation 
Room (VNR) 

Is a virtual ‘place’ where the negotiation takes place. Through the 
VNRs each participant can access the various negotiation topics and 
discuss with the other involved participants in order to reach 
agreements. For each negotiation topic one VNR is created. 

Support for 
Agreement 

Establishment 

Is a module that allows clients to exchange information with a 
warranty of authenticity and validity as well as providing them a 
safe repository to save and request documentation. Furthermore it 
provides the functionality for partners to (digitally) sign agreements. 

Assisted Contract 
Elaboration System 

Collection of contract and negotiation object templates to support 
the contracts creation. 

scenario with a Swiss and a Chinese VBE supporting negotiations between partners 
from the two geographical areas [16]. As a result, it is possible to draw some positive 
conclusions, namely in terms of the focused negotiation process due to the usage of 
the VNRs and the possibility to use attached documents that also prevent 
misunderstandings, making the process more reliable. Moreover, a degree of 
authenticity is also guaranteed due to the existence of an eNotary service. Also, the 
system ensures the privacy of the information exchanged in the VNRs, guaranteeing 
that partners have access only to authorized information. Finally, by using such 
system, it is possible to reduce the negotiation time of the VO creation process, which 
increases the agility indicator. 

Although the preliminary work has already developed some facilitates for the 
negotiation process in the VO creation, the process can still become more effective, but 
always depending on the availability of adequate information about the potential 
partners and their level of interestingness in the VO involvement. For instance, 
considering indicators of readiness of each partner to collaborate or their trustworthiness 
level can lead to a higher level of assistance during the negotiation process. Moreover, 
considering the three situations, already identified, in which negotiation can take place 
(during VO creation to negotiate with the potential customer, or to negotiate the internal 
VO agreement; and to do VO agreement amendments); it is necessary to investigate if it 
is possible to use the same negotiation methodology in all of them and how to evaluate 
the VO partners readiness and preparedness in each case. Depending on the results, a 
negotiation taxonomy can also be adjusted. Another research line of extreme importance 
is the eNotary service which is one of the key factors in this work mainly due to its 
safety and authenticity properties, and aim to extend its functionalities with support for 
auditing and supervision. 

Another direction is to increase the level of intelligence of the negotiation wizard 
by analyzing some behavioral and emotional patterns (an aspect of affective 
computing) and reacting accordingly. On one hand, the patterns that may be analyzed 
are for example: delays in communication, language usage, etc., and on the other 
hand, the reactions that the system can have depending on the required automation 
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level, could vary from alerts for human users of the system to automatic responses. In 
the last case (the more autonomous one), the multi-agent paradigm is one of the 
appropriated implementation directions.  

5   Conclusions and Further Work 

In collaborative environments, the process of consortium/team creation can become 
more agile and reliable if there is a framework that can rapidly create the appropriate 
conditions to electronically achieve a consortium agreement. This framework should 
consider the concepts already established in collaborative networks and create an 
environment that is customizable according to the different collaboration levels. The 
framework should also be able to let the involved participants clearly assume their 
duties, responsibilities and rights according to their defined roles. 

Nevertheless, there are some areas where some research challenges remain. As an 
interesting topic for research is how to improve and better adapt the negotiation 
wizard to multidisciplinary and multicultural environments that are used by people 
and organizations with different business practices, languages, objectives and 
terminologies. Another promising direction is the application of machine learning and 
affective computing to take into account patterns of behavior and emotions of the 
involved parties. Thus, although several works already mention the negotiation phases 
and taxonomy, a research challenge is the definition and formalization of more 
specific negotiation protocols for collaborative networks. Negotiation with customer 
during the acquisition for a collaboration opportunity might also be considered in 
future. Nevertheless, through all of these conclusions, it is possible to assume that if 
the characteristics of a specific VBE are well defined, as well as its governance 
principles, the negotiation process can then be tuned accordingly and thus the agility 
in the VO creation process can increase. 
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